DNA is regarded as being a naturally and highly specific functional biopolymer.
show that the plasmid DNA networks with Mg 2+ and Ni(phen)3 2+ at concentrations of 0.8 -10 mM and 25 -120 µM, respectively. The mica substrates are covered by a two-dimensional DNA network, which spreads over 10 × 10 mm 2 uniformly. We measure the height of network circles to find some interesting phenomena; sometimes the height is 1.8 ± 0.3 nm, or 3.5 ± 0.4 nm, and can even reach 5.3 ± 0.6 nm. The height of 1.8 ± 0.3 nm indicates the height of the monolayer DNA strands. 3, 4 As for the data of 3.5 ± 0.4 nm and 5.3 ± 0.6 nm, they are the results of DNA strands overlapping each other, we presume. The impetus of DNA chains overlapping involves bivalence cations. It is well known that bivalence cations are the bridges of DNA and mica substrates. [7] [8] [9] [10] Because both the DNA phosphodiester bond and the mica sheet have negative charge, once DNA solutions are dropped on a mica substrate without bivalence or multivalence cations, DNA cannot be fixed on the mica surface. Hence, some kinds of cations are added into DNA solutions to make the bivalence or multivalence cations become the belt between DNA chains and the mica surface. To enlighten this method, we propose a model, which is shown in Scheme 1. The bivalence cations are not only the belt of the DNA strands and the mica surface, but also the bridge of between DNA strands/strands. That is, the bivalence cations extend the plasmid DNA supercoils into loosened circles, then cause these circles to overlap or cross each other to form a DNA network.
There are at least two factors that should be considered when constructing a plasmid DNA network. One is the concentration of the plasmid DNA; the other is the concentration of cations. If the plasmid DNA concentration is too low to cover the whole surface, even though the DNA circles are unfolded by controlling the fitful cation concentration, it can not form a network. Similarly, if the bivalence cations concentration is too low to unfold the supercoiled DNA into rings. On the contrary, if the bivalence cation concentration is too high, it can induce a supercoiled plasmid DNA transition to more tightly interwound conformations, and aggregate them. 11, 12 Figure 2 shows that clusters of DNA molecules were separated from each other owing to the too low DNA density (<200 ng/µl) and unfitful bivalence cations concentrations (Mg 2+ : >15 mM; Ni(phen)3 2+ : >160 µM).
In conclusion, we first constructed a plasmid DNA network by bivalence cations extending DNA supercoils, and then considered the formation mechanism of a plasmid DNA network. The bivalence cations not only unfolded DNA into circles, but had a double-bridge function between DNA strands and the mica substrate, and the DNA chains each other. We also propose a model to delicate it. As a kind of simple, easy and large-scale constructing network method, it is suitable for practical applications in DNA nanotechnology as well as basic scientific research. At the same time, it breaks through the traditional idea that plasmid DNA cannot form a network without sticky ends owing to its circular structure. It is helpful to enlighten people to discuss extensive and instructive scientific research areas in the future. ANALYTICAL SCIENCES MAY 2001, VOL. 17 
